Hysterectomy is the second most common surgery performed on US women. Baseline data from a large study of African-American women were used to examine correlates of premenopausal hysterectomy. Analyses were conducted on participants aged 30-49 years; 5,163 had had a hysterectomy and 29,787 were still menstruating. Multiple logistic regression was used to compute prevalence odds ratios for the association of hysterectomy with various factors. Hysterectomy was associated with region of residence: Odds ratios for living in the South, Midwest, and West relative to the Northeast were 2.63 (95% confidence interval (Cl): 2.38, 2.91), 2.02 (95% Cl: 1.81, 2.25), and 1.89 (95% Cl: 1.68, 2.12), respectively. Hysterectomy was inversely associated with years of education and age at first birth: Odds ratios were 1.96 (95% Cl: 1.74, 2.21) for ^12 years of education relative to >16 years and 4.33 (95% Cl: 3.60, 5.22) for first birth before age 20 relative to age 30 or older. Differences in the prevalence of major indications for hysterectomy did not explain the associations. This study indicates that the correlates of hysterectomy among African-American women are similar to those for White US women. The associations with geographic region and educational attainment suggest that there may be modifiable factors which could lead to reduced hysterectomy rates. Am J Epidemiol 1999; 150:1309-15.
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Hysterectomy is one of the most frequently performed surgeries among women in the United States, second only to cesarean section (1) . Hysterectomy rates are considerably higher in the United States than in most other Western countries (1) (2) (3) , and rates also appear to vary by geographic region within the United States, being highest in the South (4, 5) . Several studies have indicated that women with low educational attainment or low income are more likely to have a hysterectomy (6, 7) . Data on variation by race are less consistent (4) (5) (6) (7) (8) (9) (10) , but most sources indicate a higher rate in African-American women than in White women, especially before age 45 (4, 7, 9, 10) .
Little information is available on the correlates of hysterectomy among African-American women, since most data sources have comprised primarily White samples. We assessed correlates of hysterectomy in data from 34,950 participants in the Black Women's Health Study.
MATERIALS AND METHODS
In 1995, 64,554 African-American women aged 21-69 years were enrolled in the Black Women's Health Study through mailed questionnaires sent to subscribers of Essence magazine (a women's magazine marketed to Black women), members of several professional organizations, and friends and relatives of respondents (11) . The baseline questionnaire obtained information on many factors, including demographic characteristics, medical history, medication use, height and weight, and smoking and alcohol consumption. Among the conditions included under medical history were uterine fibroids and endometriosis. Participants were asked whether their menstrual periods had stopped permanently and, if yes, the age at which their periods had stopped and the reason for stopping (surgery, natural menopause, medication, or radiation). If their periods had stopped due to surgery, they were asked whether the ovaries were removed as well as the uterus and the reason for the surgery. In addition, there was a question on current use of contraception, with hysterectomy listed as one of the choices. The study protocol was approved by the Institutional Review Boards of Boston University.
This analysis was restricted to study participants who were aged 30-49 years in -39,111); almost no participants under age 30 reported undergoing hysterectomy. Excluded from the analysis were 1,561 par-ticipants who had missing data for any of the menopause questions, 1,284 who reported a natural menopause or menopause due to medication or chemotherapy, 293 who had never menstruated, 535 who reported cancer of the cervix or uterus, and 488 who had conflicting data on the menopause questions. This left 34,950 women: 5,163 who reported permanent cessation of menses due to removal of the uterus (hysterectomized women) and 29,787 who were premenopausal and had never had a hysterectomy (nonhysterectomized women). The median age was 44 for the hysterectomized women and 37 for the nonhysterectomized women.
Multiple logistic regression analysis was used to estimate prevalence odds ratios for the association of hysterectomy with particular factors (12) . Age (as a continuous variable), geographic region (Northeast, Midwest, South, and West), years of education (<12, [13] [14] [15] 16 , and >17), history of uterine leiomyoma, history of endometriosis, age at menarche (<11, 11, 12, and £13 years), age at first birth (<20, 20-24, 25-29, and >30 years), parity (0, 1, 2, 3, and >4), and history of tubal ligation were controlled simultaneously. Ninety-five percent confidence intervals were calculated by the test-based method (13) .
RESULTS
The prevalence of hysterectomy increased from 1.9 percent among women aged 30-34 years to 38.9 percent among women aged 45^49 years (table 1). Of those who had had hysterectomies, the proportions who reported having both ovaries removed, one ovary removed, and no ovaries removed were similar across age strata; approximately 30 percent had had both ovaries removed and 15 percent had had only one ovary removed.
As table 2 shows, women who lived in the South were about 2.6 times as Likely to have a hysterectomy as women in the Northeast, and women in the West and Midwest were about two times as Likely. Women with the least education were the most likely to have had a hysterectomy: The prevalence odds ratios for <12, 13-15, and 16 years of education relative to >17 years were 1.96, 1.63, and 1.18, respectively, and all were statistically significant. As expected, the occurrence of hysterectomy was strongly associated both with history of uterine leiomyomas (prevalence odds ratio = 5.34; 95 percent confidence interval (CI): 4.96, 5.75) and history of endometriosis (prevalence odds ratio = 4.32; 95 percent CI: 3.90, 4.79). Early age at first birth was also strongly associated with risk of hysterectomy: Compared with women whose first birth took place at age 30 or later, the prevalence odds ratios were 4.33 (95 percent CI: 3.60, 5.22), 3.56 (95 percent CI: 2.95,4.28), and 2.30 (95 percent CI: 1.89, 2.81) for a first birth occurring at ages <20, 20-24, and 25-29 years, respectively. Other reproductive variables were only weakly associated with hysterectomy: For menarche after age 12 years relative to menarche before age 11, the prevalence odds ratio was 0.77 (95 percent CI: 0.70,0.86); for no births relative to four or more births, it was 1.30 (95 percent CI: 1.10, 1.54); and for a history of tubal ligation, it was 0.92 (95 percent CI: 0.85, 1.00).
As table 3 shows, the associations of hysterectomy with geographic region, years of education, history of endometriosis, and age at first birth were strongest for hysterectomy before age 40, whereas the association with history of uterine leiomyoma was stronger at age 40 years and older.
Differences in the prevalence of uterine leiomyoma and endometriosis (the two major indications for hysterectomy in premenopausal women) did not explain the strong associations with geographic region and educational attainment observed for hysterectomy (table 4). The prevalence of uterine leiomyoma was uniform across geographic region. Leiomyoma was somewhat less prevalent among the least educated women (28 percent as opposed to 33 percent, 35 percent, and 36 percent for the other categories), rather than more prevalent as would be expected if this explained the greater prevalence of hysterectomy. The prevalence of endometriosis was similar across both geographic regions and levels of education.
It is possible that the stronger associations observed for hysterectomy before age 40 with geography and education reflect a cohort effect due to changes in medical practice over time. Overall, hysterectomies that were done before age 40 would have occurred further in the distant past than hysterectomies performed at ages 40-49. To examine whether this was in fact the explanation, we assessed the relation of geographic region and years of education to prevalence of hysterectomy according to both current age and age at * Prevalence odds ratios and 95% confidence intervals were calculated in multiple logistic regression analyses that included terms for the following: current age (continuous variable), geographic region, years of education, history of uterine leiomyoma, history of endometriosis, age at menarche, age at first birth, number of births, and history of tubal ligation. t Referent.
hysterectomy. As table 5 shows, the differences according to age at hysterectomy did not appear to be simply a result of how long ago the hysterectomy occurred. In an analysis of hysterectomy at age 30-34, it was found that among both women with a current age of 40-49 years (whose hysterectomies would have taken place 6-19 years previously) and women aged 30-39 years (whose hysterectomies would have occurred mostly in the past 5 years and no more than 9 years previously), the associations with geographic region and years of education were of the same magnitude. Similarly, the odds ratios for hysterectomy at age 35-39 were of the same magnitude regardless of whether the current age was 40-49 years or 30-39 years.
We repeated the main analyses among the 1,067 hysterectomized women and 21,109 nonhysterectomized women who had reported neither a history of leiomyoma nor a history of endometriosis (data not shown). The associations with geographic region, educational attainment, and other factors observed in the overall data were present in this subgroup. For example, the prevalence odds ratio for living in the South relative to the Northeast was 2.31 (95 percent CI: 1.92, 2.79), and the odds ratio for the lowest category of education relative to the highest was 2.99 (95 percent CI: 2.41, 3.70). * Prevalence odds ratios and 95% confidence intervals were calculated in multiple logistic regression analyses that included terms for the following: current age (continuous variable), geographic region, years of education, history of uterine leiomyoma, history of endometriosis, age at menarche, age at first birth, number of births, and history of tubal ligation.
t Referent.
The reasons for having had a hysterectomy did not differ appreciably according to age, geographic region, or education (table 6) . Overall, 75 percent of participants reported uterine fibroids as the reason for the hysterectomy.
DISCUSSION
The high incidence of hysterectomy in the United States, coupled with the great differences in rates among countries and even among different regions of the United States, has prompted efforts to assess factors that may influence hysterectomy. Most of the information on hysterectomy in the United States comes from the National Hospital Discharge Survey (5, 9) , an annual probability sample of discharges from nonfederal, short-stay hospitals. Information on up to seven diagnoses and up to four procedures is collected for each hospital stay. These data allow estimation of rates of hysterectomy by age, race, and geographic area. They also provide information on the indications for hysterectomy. Data on the period from 1970 to 1993 have been reported (4, 5, 9) : The highest rate was seen for the age group 35-44 years, and rates were highest in the South and lowest in the Northeast. The hysterectomy rate was higher in Black women than in White women, although the difference was not statistically significant in the most recent time period (1988) (1989) (1990) (1991) (1992) (1993) ; rates differed the most for hysterectomy at ages 30-44 years, being about 30 percent higher in Black women. In addition, the reasons for hysterectomy differed by race: Uterine leiomyoma was the most common indication in each group, but it accounted for 61 percent of hysterectomies in Black women as compared with 29 percent in White women (5) . Other sources of data on hysterectomy, the Behavioral Risk Factor Surveillance Survey (6) and the First National Health and Nutrition Examination Survey (NHANES I) Epidemiologic Follow-up Study (8) , indicate that hysterectomy is most common among women with the least education. However, too few African-American women were included in these other surveys for a meaningful analysis to be carried out by race. Information is also available from a telephone survey of a random sample of 2,137 residents of Pittsburgh, Pennsylvania aged 40-52 years, 326 of whom were African-American (10). Overall, hysterec- * Prevalence odds ratios were calculated in multiple logistic regression analyses that included terms for the following: current age (continuous variable), geographic region, years of education, history of uterine leiomyoma, history of endometriosis, history of tubal ligation, age at menarche, age at first birth, arid number of births. All prevalence odds ratios presented in this table except 1.10 and 0.99 were statistically significant (two-sided, p < 0.05).
tomy was positively associated with Black race, high body mass index, early age at menarche, early age at first birth, and lower educational attainment. Among the Black participants, the only factor significantly associated with hysterectomy was nulliparity. Our study indicates that the most important correlates of hysterectomy among African-American women are the same as those for White US women and for overall US population samples. We found that premenopausal hysterectomy was strongly associated with geographic region of residence, with die highest rates being seen in the South, and with level of education, with the highest rates being seen among the least educated women. It was also strongly associated with an early age at first birth, a history of uterine fibroids, and a history of endometriosis. Hysterectomy was only weakly associated with number of births and age at menarche, and it was not associated with history of tubal ligation. It was not possible to evaluate the relation of body mass index to hysterectomy, because the hysterectomy antedated reported weight. Because the study was restricted to AfricanAmerican women, our data do not provide information on whether African-American women are more likely than White women to undergo hysterectomy.
An interesting finding in our study is that the associations most likely to reflect the role of physician practice and uncertainty about the appropriate indications for hysterectomy-the associations with region of residence and level of education-were strongest for the earliest hysterectomies, those taking place before age 40. This finding persisted regardless of how recently the hysterectomies had occurred. The association with geographic region suggests regional differences in practice. The association with patient's level of education may have to do with how well alternatives to surgery are presented and understood, and with differences in access to medical care.
The present finding of an increased prevalence odds ratio associated with early age at first birth is consistent with data from the mostly White participants in the NHANES I Epidemiologic Follow-up Study (8) and the random sample from Pittsburgh (10), although the associations were weaker in those studies. Why women who had their first birth before age 20 should have more than a twofold risk of hysterectomy-even in their forties, an age when childbearing has probably ceased-is unclear. The association was particularly strong among women who had a hysterectomy before age 40. One possibility is that some of the early hysterectomies may have been performed as a means of sterilization.
Previous studies of US women have suggested that women who have had a tubal ligation may be more likely to undergo hysterectomy, perhaps because of a greater acceptance of surgical procedures (14, 15) . We did not find an association between tubal ligation and premenopausal hysterectomy.
In accordance with previous data on AfricanAmerican women (9), uterine leiomyoma was by far the most common indication for hysterectomy, accounting for 75 percent of all hysterectomies. By contrast, in the National Hospital Discharge Survey data, uterine leiomyoma was the indication for only 29 percent of hysterectomies performed in White women (5) . There is evidence from other studies that the incidence of leiomyoma is higher in African-American women and that the fibroids tend to be larger and more numerous at presentation (16, 17) .
Certain limitations of the present study should be recognized. The Black Women's Health Study cohort is not a random sample of all African-American women. Thus, the overall prevalence of hysterectomy and agespecific prevalences may not accurately represent the true prevalence among all African-American women. However, comparisons within the cohort-e.g., prevalence among women with <12 years of education compared with women with college degrees-are likely to be valid. Such comparisons would be biased only if women chose to participate in the study on the basis of both characteristics-i.e., if college-educated hysterectomized women enrolled in the study at rates quite different from those of hysterectomized women with <12 years of education. There is no reason to suspect that this was the case. In addition, the age-specific prevalences of hysterectomy in our data (table 1) were similar to those reported from representative samples (6) .
The analyses for which results are presented here were based on self-reports of hysterectomy, without documentation from medical records. Therefore, it is possible that some participants were misclassified with regard to hysterectomy status. We tried to minimize such misclassification by excluding women whose responses to the several questions about menopausal status and surgeries contained conflicting information or missing data. In addition, previous US studies have indicated a high degree of accuracy in the self-reporting of hysterectomy (18, 19) .
Hysterectomy carries a great cost in terms of risk of complications, time needed for recovery, and health care costs to the individual and community (20) . The present findings suggest that there may be nonmedical factors that could be modified to reduce the rate of hysterectomy among African-American women.
ACKNOWLEDGMENTS
This work was supported by grant RO1 CA58420 from the National Cancer Institute.
